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1.0 | NTRODUCTI ON

The National Weather Service (NWS) operates and nmaintains
a network of 2,700 recording rain gauges at |ocations
t hr oughout the 50 United States. These gauges are Fischer
and Porter/Belfort (F&P) nodels 35-1558 and 35-1559. These
gauges record precipitation accurmul ati on anounts, at 15 m nute
intervals, on a punched paper tape. The NW5 desires to
di sconti nue use of punched paper tape to record precipitation
data fromthese gauges, and is seeking an el ectronic storage
media to performthis function. The NWs will retain the use
of the wei ghing mechani sm of the gauge, replacing only the
paper tape punch nechani sm

2.0 APPLI CABLE DOCUMENTS

In the event of conflict between the docunents referenced
herein and the contents of this specification, the contents of
this specification shall govern.

2.1 Governnment Docunents

The issue in effect on the date of issue of the
solicitation of the follow ng docunents forma part of this
specification to the extent specified herein.

2.1.2 Standards

M L- STD-810E Test Method Standard for Environnment al
Engi neering Consi derations and Laboratory Test

M L- HDBK- 217 Reliability Stress and Failure Rate Data for
El ectroni ¢ Equi pnent

WS- STD- 2 NWS St andard Environnental Criteria and Test
Pr ocedur es

(no nunber) NWS Transi ent Susceptibility Standard

FCM S4- 1994 Federal Standard for Siting Meteorol ogical
Sensors at Airports

WEOM B- 11 Weat her Service Operations Manual (WSOM ,
Chapter B-11, Standards and Procedures for
Surface Observations Program
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2.2 Non-Government Docunments

The follow ng docunents forma part of this specification
to the extent specified herein. Unless otherw se indicated
the issue in effect on date of issue of the solicitation shal

apply.
NFPA 70 Nat i onal El ectric Code

2.3 Source of Docunents

Copi es of specifications, standards, draw ngs, and
publications required by suppliers in connection with
speci fied procurenent functions should be obtained fromthe
foll owi ng addresses:

NWS St andard Environmental Criteria and Test procedures
and NWS Transient Susceptibility Standard nay be obtai ned
from

Nat i onal Weat her Service

Attn: David Desrosiers, 0OSGC31

1325 East West Hi ghway, SSMC2#3160
Silver Spring, MD 20910-3283

Weat her Service Operations Manual, Chapter B-11, can be
obtained on the Internet at:

http://wsom nws. noaa. gov/
or it may be obtained from

Nat i onal Weat her Service

Attn: B. Dodds, W MB32

1325 East West Hi ghway, SSMC2#18456
Silver Spring, MD 20910-3283

National Fire Protection Association (NFPA) docunentation
can be obtained from

National Fire Protection Associ ation
Cust odi an of Docunents

470 Atlantic Avenue

Bost on, MA 02210
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Applications for copies of mlitary docunents shoul d be
addressed to:

St andar di zati on Docunment Order Desk
Bl dg. 4D

700 Robbi ns Avenue

Phi | adel phia, PA 19111-5094

2.4 Statenent on Mlitary and O her Specifications

It is the intent of the Governnent to procure equi pnent
of the highest quality which maxim zes the use of commercially
avai | abl e equi pment. Mlitary and other specifications quoted
in this docunent shall apply to all equipnment, docunentation
and itenms delivered under this contract unless the Governnent
provi des the Contractor with a witten waiver. The Governnment
wi Il consider waiving a particular specification or portion
thereof, only if the Contractor can show that the equi pment,
docunment ation or delivered itemis in conpliance with an
equi val ent standard or specification, and the Contractor can
denonstrate that the equivalent itemis in conpliance with the
performance requirements of this specification.
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3.0 SYSTEM REQUI REMENTS
3.1 System Description

The replacenment recording system referred to as the
gauge nodification assenbly (GVMA), is required to: sense,
convert and record precipitation data at 15 m nute intervals;
mai ntain a non-volatile record of the data sufficient to
support nonthly retrieval; allow operator notations to
i ndi cate changes due to enptying the gauge or other
mai nt enance; provide a non-volatile renpovable el ectronic
menory transport nodul e; display the anmount of captured
precipitation in inches of liquid water; be powered by a 12
volt battery with solar recharging; and support field
installation, calibration, and mai ntenance by an NW5
t echni ci an.

The NWs will performreal tinme conparative testing of the
GMA to verify neteorol ogical and operational perfornmance. To
support the test effort, NWs will acquire a small nunber of

renotel y-located, wreless, display and comruni cati on ( DCOV
units capable of collecting and reporting the GVA data to a
human observer and transmtting the data via tel ephone nodem
to a remote host conputer. The GVA is required to support the
addition of the DCOM for nonitoring purposes, but the GVA
shall not require the presence of a DCOM for full and conplete
operation. (For distinction within this docunent the DCOM i s
| abel ed as optional.)

The GVA shall performall data collection (with the
exception of the observer-entered data), data processing, data
transm ssion, data archiving, operator display updates, system
self-testing, and output generation w thout attendance of an
operator. The DCOM shall update its display and control the
t el ephone nodem interface to send or receive data froma
renote data collection conputer without attendance of a | ocal
oper at or.

The GVA shall be installed in or with the F&P gauge, and
provi de the sensor, nounting hardware and cabling to interface
with and sense the notion of the wei ghing nmechani smof the F&P
gauge. The GVA shall provide interfaces and control for the
new F&P sensor, and other anal og or digital sensors. The GVA
shal | provide an operator input capability for a limted
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nunber of pre-defined operating notations (e.g., added oil,
reset gauge, etc.), and be programmable to collect, convert,
and store automated neasurenents fromthe new F& sensor, and
ot her sensors (e.g. tenperature sensor, and shaft encoder).

3.2 (Gauge Modification Assenbly (GVA)

The GVA shall include all hardware and software necessary
to generate, convert, collect, store and transport data from
the F&P gauge. In addition, the GVA shall also support the
above operations for the follow ng separately supplied sensors
conmon to NWS weat her stations: an air tenperature sensor, and
a stream gaugi ng shaft encoder. Each sensor is described in a
foll owi ng section.

3.2.1 Installation, Location and Size

Parts of the GVA shall be installed within the | ower case
of the F&P, and the remmi nder externally on a pole.

3.2.1.1 Installation

The GVA shall be field installable by technicians using
only Contractor-provided docunent-action and specified tools.
| nside the F&P, the GVA shall use existing nounting holes,
brackets, and attachnments, or it shall clanp to existing
structures for support. Wre runs to the outside shall use
existing wire ports in the base that are tapped for % NTPI
conduit or wire strain relief fittings. Any portion of the
GVA that cannot be installed within the F&P (e.g., solar
panel , optional wireless |link antenna, etc.) shall be weather
resistant and shall mount on a single 2 - 3 inch dia,
gal vani zed netal pole.

3.2.1.2 Display Location

Any vi sual operator indicators shall be viewable through
t he opened door of the F&P | ower case, or through a w ndow or
opened door of a pol e-nmounted encl osure.

3.2.1.3 Internal Free Space

The F&P gauge is a comercial item and the Governnment
does not have drawi ngs of the internal spaces available within
t he housings. The Governnent recomends that an actual gauge
be inspected and neasured by the contractor before subm ssion
of any proposal. A gauge is available for inspection at NWs
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headquarters in Silver Spring, MD. Arrangenents to see this
gauge may be nmade through the Contract Specialist Eleanor Kau
at 301/713-0823 x142 or via emnil at

El eanor . E. Kaul @aqf . noaa. gov. The foll ow ng paragraph
provides a summary of the space available within the gauge.

The wei ghi ng mechanismis nounted on a raised platform
within the | ower case of the F&P. Free space is available on
each side of the weighing nmechanismw th the approxi mte
di mensions, 8"w X 3"d X 15"h or 6"w X 4.5"d X 15"h due to the
curvature of the case. Renoval of the punched tape nechani sm
will result in free space above the platform adjacent to the
nmovabl e end of the weighing nechanism wth the approximte
di nensions, 11"w X 5"d X 10"h or 7"w X 6"d X 10"h due to the
curvature of the case. Renoval of the tape supply spool and
bracket will result in free space below the platform between
two support legs of the platform |ocated at the door in the
| ower case, with the approximate di nensions, 8.5"w X 6.5"d X
4.5"h. The area below the platform under the wei ghing
mechani sm between the third | eg of the platformand the dash
pot, bounded by the tall vertical spaces on each side of the
wei ghi ng nechani sm has the approxi mate di nensions 6.5"w X
5.5"d X 4.5"H.

3.2.1.4 Siting Restrictions

The addition of a GVA to the F&P shall not violate siting
requi renents of the F&P gauge as defined in the meteorol ogical
siting standards, FCM S4-1994 and WSOM B-11. The GMA shall be
restricted in both size and |ocation. If GVA conponents are
install ed outside the F&P | ower case they shall not be taller
than 12 inches below the orifice of the gauge within 10 feet
of the gauge, and the conponents shall not forma w nd fence
that shields the gauge, or allows snow to collect and shield,
or bridge to the gauge.

3.2.2 Precipitation Sensor

The precipitation sensor (PS) shall be provided with, or
as part of the GVA. The GVA shall provide all support and
meet all interfacing requirenents for the sensor if required.

3.2.2.1 Weighing Mechani sm Descri ption
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The wei ghi ng mechani sm of the F&P gauge is a parall el
arm spring bal anced assenbly whose free end noves vertically
for the no-load to full-load conditions of 0 to 19.9 inches of
water. The wei ghing nechani sm shall remain unnodified, except
for attachment of the sensor.

3.2.2.2 Required Sensor Functions

The PS shall sense the displacenent of the weighing
mechani sm due to the captured precipitation and shall provide
an electrical signal proportional to this displacenment at the
time of nmeasurenent. The sensor performance requirenments shal
apply not to the sensor alone, but, to the sensor as it is
used in the system The PS/GVA shall maintain these required
sensor functions over the whole 0-to-19.9" range of the gauge
for any conbination of environnental conditions as specified
in section 4.

3.2.2.2.1 Accuracy

The PS shall provide repeatable accuracy of the
el ectronic signal sufficient to maintain one-tenth inch (0.1")
reports of precipitation for the GVA system between required
cal i brati ons.

3.2.2.2.2 Resolution

The PS shall provide sufficient resolution of the
el ectronic indication to maintain reportable increnments of
precipitation to the hundredth of an inch (0.01").

3.2.2.2.3 Mechanical Mdtion

An attached sensor shall not hinder, bind, obstruct,
limt, or degrade the notion of the weighing nechanismin the
areas of accuracy, linearity, repeatability and danpi ng.

3.2.2.2.4 Interchangeability

The PS sensor shall be interchangeable (i.e., nust work
with any of same type gauge) and shall not require individua
site adjustnments except for calibration constants.

3.2.2.2.5 Transfer Function
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Sensor outputs shall conformto a fixed transfer
function. Calibration constants for a sensor may be entered
into the system when a sensor is install ed.

3.2.2.2.6 Test ability

The PS sensor shall be field testable for operation.
Procedures to verify the operation of the sensor shall be
included in the sensor docunentation and nay enpl oy typi cal
el ectronic technician tools, such as a volt-ohmmultinmeter
(VOM. Non-direct reading sensors that enploy an interface
requiring a protocol, shall be testable via the interface.

3.2.3 Tenperature Sensor | nput

A tenperature nmeasuring capability shall be provided with
t he GVA capabl e of neeting the tenperature accuracy
requi renents of Table 3.2.3-1.

3.2.3.1 Tenperature Sensors Supported

The input shall meet the requirenments when used in
conjunction with an NWS Maxi muml M ni mum Tenper at ure System
(MMTS) therm stor, or equivalent. The MMIS therm stor is a
Vi shay/ Dal e assenbly, part no. A-1140, containing an NTC, 20K
ohm @ 25C, 0.08% t ol erance device.

The GVA shall neet the tenperature range requirenents of
table 3.2.1.2.3-1 below wth the foll owing exception: the Dale
A-1140 therm stor is not suitable for the -51 to -68 range of
the table below, therefore the requirenent to report
accurately in this range is not required while using the Dal e
A- 1140.
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Table 3.2.3-1 Tenperature Accuracy Requirenents! (Cel sius)

Operating Accuracy Requirenent Resol ution

Range rnse? max error

- 68 Ta® <-51 1.0 +- 2.2 0. 05

-51 Ta <-40 0.5 +- 1.1 0. 05

-40 Ta 44 0. 25 +/- 0.55 0. 05

44 < Ta 55 0.5 +- 1.1 0. 05

55 < Ta 60 1.0 +- 2.2 0. 05

1 - Accuracy shall be based on a one-m nute sinple average

val ue. The sensor shall be interrogated at |east 6
times/mnute to obtain and report a one m nute average val ue.

2 - The period for conputations of root nmean square error
(rmse) shall be one week.
3 - Ta = Tenperature(anbi ent)

3.2.4 Shaft Encoder | nput

The GMA shall support a shaft encoder with an
incremental, quadrature encoded output as defined in the
foll owi ng paragraphs.

3.2.4.1 Signals

The shaft encoder provides a dual square wave signal on
two lines referenced to | ocal ground. The edges of the square
waves indicate an increnment in the count, and the phase
direction (lead or |ag) between the square waves indicates the
direction of count. The phase angle between the square waves
will be 90 +/-10 degrees. The response speed of the shaft
encoder is fromO to 4000 increnents/second. The anplitude of
the signal will switch between 0.5 and 4.5 VDC, +/- 0.5 VDC.

3.2.4.2 Power

The shaft encoder requires +5 VDC at less than 1 mA. In
addition to power, the two signal |lines of the shaft encoder
are driven by electronic devices with an open coll ector output
t hat nust be pulled high to the +5 VDC supply through
resistors, 2.2K ohm typi cal
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3.2.5 Sensor Cabling

The GVA shall be supplied with a 25-foot, direct burial,
shi el ded cable to support tenperature measurenents using the
NWS A-1140 MMIS therm stor. The cable shall have an AMP
207807-1 connector with the therm stor connections to pins 1 &
3, for connection with the existing NW6 MMIS radi ati on shield
connect or.

3.2.6 Operator |nput

The operator shall be able to select between the
following options for display control and subsequent input of
information: the default display of current data, display of
sel ect abl e sensor notations, display for setting tinme and
date, display for selecting units for data on default display.

3.2.6.1 Sensor Notations

The operator shall be able to select froma predefined
list of event signifying notations for each sensor defined in
the system Selection of a notation shall enter a uniquely
coded, tinme and date tagged flag into the data record for that
sensor. A sensor notation may signify a time-related event
that the operator nust identify, i.e., start of valid data, or
it may signify an informational note, i.e., added
oil/antifreeze to gauge. Up to 256 total sensor notations
shal | be definable for GVA. For defining these notations, see
section 3.2.12 Mintenance Port.

3.2.6.1.1 Precipitation Sensor Notations

The follow ng notations shall be predefined and avail abl e
for selection on the selectable sensor notation display for
t he F&P gauge: start of valid data, end of valid data, and new
zero (for accunul ation).

3.2.6.1.2 Tenperature Sensor Notations
No notations are identified for this sensor at this tine.
3.2.6.1.3 Shaft Encoder Sensor Notations

The follow ng notations shall be predefined and avail abl e
for selection on the sel ectable sensor notation display for
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t he shaft encoder input: start of valid data, end of valid
data, and new zero (for level).

3.2.6.2 Set Tinme and Date

The operator shall be able to set the time and date for
GVA.

3.2.6.3 Select Data Units

The operator shall be able to select alternate units for
each sensor’s data on the default data display. For defining
the available units, see section 3.2.12 Mii ntenance Port.

3.2.7 Display

The GVA shall provide a display capable of displaying
out put of the three defined sensors at the same tinme. The
di splay shall show the date, time and current neteorol ogical
report from each sensor as the default, and shall |abel the
data if nore than one sensor is avail able.

3.2.7.1 Update Rate

The GMA shall update the display of sensor data at the
rate defined in Appendix A and B for precipitation and
tenperature, respectively, and at a rate definable by the NWs
t echni ci an under programmabl e configurations (See 3.2.12.2)
for additional sensors.

3.2.7.2 Display Control

The display shall turn on with a switch, or with a push
of any operator input button, and shall automatically blank
after a setable interval of 1 to 30 m nutes.

3.2.7.3 Displayed Sensor Resol ution

The display shall show the precipitation data to the
hundredth of an inch (0.01") and the units of other data to
the resolution defined by the nmmi ntenance technician under
di splay control, see section 3.2.12.2.
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3.2.7.4 Tineliness of Data

The display shall show the nost current neteorol ogica
report within five seconds of taking all supporting
measurenents for the report. See Appendix A and B for the
identification of the data item for display and for definition
of a report and a neasurenent.

3.2.8 Logged Dat a

The GVA shall |og the sensor data at a resolution defined
under | ogging control, see section 3.2.12.2. All data shall
be | ogged with date and tinme stanps to one-m nute resol ution.

3.2.9 OQutput Data

The GVA shall format the output data in the format
defined in Appendix C, for all outputs. The station
identification and equi pment configuration information shall
be out put as ASCII text.

3.2.10 Internal Menory

The GVA shall have sufficient internal nmenory to
accommpdate all required software, station identification
data, configuration data, and the nost current 100 days | ogged
data including, the data defined in Appendix A and B, and the
operator notational inputs.

3.2.10.1 Non-Volatile Menory

The GVA shall maintain a non-volatile record of station
identification and equi pnent configuration data for retrieval.

3.2.11 Rempvabl e Data Medi a ( RDM

The GVA shall provide and support a non-vol atil e,
renovabl e, data storage/transport nodule (RDM for retrieva
of the | ogged data.

3.2.11.1 RDM Menory

The RDM shall have sufficient nmenory to accommodate at
| east a 36-day segnent of the internal data | ogged record in
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accordance with Section 3.2.8, and a copy of the station
identification and equi pment configuration dat a.

3.2.11.2 Delivered Units

Each GVA shall be supplied with as many RDM devi ces as
required to conpletely capture the 10-day record stored in
internal nmenory of the GVA, while including a copy of the
identification and configuration data on each RDM

3.2.11.3 Operation

The GVA shall recognize and signal when a RDMis properly
inserted into the port, initiate a downl oad, signal when
fini shed downl oadi ng data and signify success or failure of
the data transfer to the operator. If rmultiple RDVMs are
needed to capture the conplete data record, the GVA shal
provi de an operator pronpt to select a segnent of data for
downl oad, or provide a “continue downl oad?” function, (e.g.,
“Continue with downl oad? Please insert new RDM or XXX to
cancel .”). Each | oaded RDM shall contain the system
identification and equi pnment configuration data as well as a
segnent of the sensor dat a.

The GVA shall not require an RDM be installed in its
receptacle for conplete operation of the GVA, except for those
operations involving the upload or downl oad of information to
the RDM  For exanple, renoval of the RDM shall not affect
data coll ection and processing, display of the information to
the operator, or logging of data to internal nenory.

3.2.11.4 Mechani cal Characteristics

The RDM shall not rely on a socketed battery for data
retenti on while unpowered. The RDM shall be sinple to install
or remove fromits receptacle, be inpossible to insert the
wrong way, be nechanically supported by nore than the
receptacle’s connector, and be resistant to dislodging if
bunped. The RDM shall be electro-static discharge (ESD)
protected to the limts specified in Paragraph 4.0, both when
install ed, and when renoved fromthe GVA

3.2.11.5 External Reader
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The RDM shall be conpatible with PCS either directly, or
via an interface or interconnection device/cable. Any hardware
required to interface the RDMto a PC, that is not generally
avai lable with PCS, shall be provided with the GVA. Any
software required to run on the PC to read or downl oad the
data fromthe RDM or control it’s interface shall be
conpatible with Wndows 95 or |ater, and shall be provided
with the unit.

3.2.12 Muaintenance port

The GVA shall provide a serial port for use in nmanaging
prograns, data, system configuration, calibration, and
mai nt enance.

3.2.12.1 Port Interface

The mai ntenance port shall support hardwire direct and
nodem connecti ons, and be programmable as to baud rate, nunber
of data bits, number of start and stop bits, and parity. The
nom nal baud rate shall be 9600, and shall be capabl e of
sustai ning full duplex communication with a | aptop conputer
| ocated a maxi mum of 15 nmeters fromthe unit at 19,200 baud.
The RS-232 interface connector shall be |ocated within easy
reach through the open door of the F&P case or on the outside
of any external enclosure, and shall be fitted with a
tethered, water repellent cap for protection.

3.2.12.2 Programmbl e Functi ons

The GVA shall support the follow ng programmbl e internal
functions over the nmintenance port: station and sensor
identification; input selection, configuration, excitation,
control, sanpling, scaling and offsets; data manipul ati on and
snoot hi ng; 1 ogging control; display control; data out put
conversion, formatting, and control; optional wreless
telenmetry control; and operator inputs and controls.
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3.2.12.2.1 Notation Options

The GVA shall allow the NWS technician to setup
addi ti onal choi ces under the operator input menu that
correspond to additional sensors and sensor notations.

3.2.12.2.2 Units and Resolution Definition

The GVA shall provide maintenance technician setup,
sel ectable nultiple scale, unit, and resolution capability for
di splay, and separately for output. The default display units

shall be: precipitation - inches of water, tenperature -
degrees Fahrenheit, and shaft encoder - feet. The default
out put units shall be: precipitation - inches of water,

tenperature - degrees Cel sius, and shaft encoder - feet.

3.2.12.2.3 C(Clock Control

The port shall support the capability to set the internal
clock via renote or locally generated conmands.

3.2.13 Local link to the DCOM

When installed with the DCOVM the GVA shall support al
command, control and data exchange necessary to support
di splay of current data on the DCOM and downl oad of system and
| ogged data over the DCOM nbdemto a renote conputer.

3.2.14 Power
The GVA shall be powered froma 12 VDC battery.
3.2.14.1 Battery

The battery shall be sized to provide a m ni mum 30-day
operation. The 30 day operation tinme shall include supporting
the wireless link transceiver’s power fromthe GVA whenever
the DCOMis present. The battery shall be seal ed, support 500
to 1000 recharge cycles, and be available fromnnultiple
sour ces.

3.2.14.2 Recharge
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The GVA shall include a solar panel and a battery
regul ator/charger that will allow battery recharge from either
the solar panel or froman Alternating Current supply. The
sol ar panel shall be sized to provide sufficient recharge
capability to maintain operation in |ow sunlight hours areas
and seasons.

3.2.14.3 Power | nput

The DC power input shall have a water resistant connector on
the exterior of any separate GVA encl osure and a di sconnection
point (term nal block) if inside the F&P case.

3.3 Display and Conmmuni cations Unit (DCOM

The DCOM shal | include all hardware and software
necessary to communicate with the GVA over a wireless link, to
retrieve data for display and to send the data over a phone
nodemto a renote data collection conputer.

3.3.1 Location

The DCOM wi || be located indoors or in an area sheltered
fromdirect precipitation, and shall nmeet all environnmental
requi renments of section 4, except exposure to rain and
freezing rain.

3.3.2 Local Wreless Link

The DCOM shall provide all wireless |ink equipnment for
the GVA/ DCOM i nstallation. All communicati on between the GVA
and DCOM shall be over the wireless link. The DCOM w rel ess
l'ink shall use nodul ar, spread-spectrum FCC Part 15,
transcei vers, antennas and cabling. The transceivers shall be
i nterchangeable to either end of the link, be powered fromthe
GMA or DCOM and have detachabl e antennas for use with up to
50 feet of coax cable. The wreless |ink equipnent shal
provi de an operational range of 500 yards line of sight. The
DCOM shal |l include all software necessary for communication
with the GVA to retrieve data and to retrieve self-test
i nformation of section 3.3.
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3.3.3 Display

The DCOM shall display the current data output of al
sensors as the default display. The DCOM shall return to the
default display after a user-definable interval. Wen
prompted to display an alternate function, system notification
or mai ntenance acti ons.
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3.3.4 Qutput of Data

The DCOM shall provide the data, as formatted by the GVA
in accordance with section C, via telephone nodem as descri bed
in accordance with 3. 3.6.

3.3.5 Serial Port

The DCOM shall provide an accessible serial port for use
in managi ng programns, data, configurations, and mai ntenance.

3.3.6 Telenetry

The DCOM shall provide and support a tel ephone nodem
The nodem comruni cati ons capability shall be programmabl e as
to baud rate (1200 m ninmum, nunber of data bits, nunber of
start and stop bits, and parity.

The DCOM shall support initiation of data transfers under
the follow ng nodes: a)renote initiated dial-in, and b) |ocal
activated dial-out control. The |ocal activated dial-out
control shall support: a)initiation of call in response to
conmands from a technicians | aptop connected to another port,
b: a call directed by GVA or DCOM functions and c) a speci al
| ocal operator control. The DCOM shall provide a specia
| ocal operator control that is an always ready, one button or
menu item dial-out function to initiate a nodemcall and
transfer the station informati on and | ogged data to a pre-
defi ned phone nunmber. The technician shall be able to define
this phone nunber and data transfer parameters when setting up
the instrunent.

The DCOM shal | provide status of the calls and data
transfers to the operator, and as a m nimum shall indicate
successful conpletion of a data transfer.

3.3.7 Power

The DCOM shall operate from 115 VAC, 60 Hz power and
shall require |l ess than 500 watts of power.

3.3.8 Size

The DCOM shall be a maxi mrum of 18"x 18"x 18".
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3.4 Self Test

The GVA and DCOM shall provide two classes of tests:
built-in self-tests that run continuously to verify operation
of the hardware, and off-line diagnostic tests that are
executed on demand in response to an external command via the
mai nt enance port for calibration and off-1line diagnhostic
pr ocedur es.

3.4.1 Built-in Self Tests

The self tests shall be capable of detecting and
accurately reporting 95% of all hardware faults which
adversely inpact system performance. Self tests shall not
interfere with the collection, processing, storage or
reporting of data. Exanples of areas which nmay be tested for
failure or out of tolerance conditions as required to neet the
95% confi dence factor may include but are not |limted to:

AC and DC Power supplies, batteries,
- Processing el enents,

- Hardware el enents, and sensors

- Menory el enents,

- Read Only Menory (ROM) checksum

- Comuni cati ons ports,

- Connectivity of nodular elenents (i.e. sensor to data
| ogger, RF |ink),

- Electronics enclosure internal tenperature, and
- Heater circuitry (if applicable),
- Vol tage references
3.4.2 Diagnostic Tests
Cal i bration of the F&P wei ghi ng mechani sm uses a

procedure supported by a set of external weights to establish
the zero and full-scale endpoints, and to test sensitivity and
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internedi ate weights. The GVA shall incorporate and support
an i ndependent operational verification and calibration
mechanismto align the F&P sensor with the response of the F&P
wei ghi ng nmechanism The sensor verification and calibration
mechani sns may use a | aptop computer for display and input of
cali bration paranmeters, the F&P calibration weights already in
use by the NWS, general technician hand tools and a VOM Any
ot her tools, fixtures, or hardware shall be supplied with the
GVMA for use with the gauge at installation.

O f-1ine diagnostic procedures shall be provided for
those faults that cannot be detected by the built-in self-test
or are too tine intensive to be practical for on-line testing.
O f-line diagnostic tests shall provide dial ogue and feedback
to the mai nt enance technician.
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3.5 Software Requirenents
3.5.1 General

The GVA software shall provide a nenu-driven
configuration capability through a high-Ievel configuration
| anguage and shall not require the generation of source code.

The GVA and DCOM s operating and configuration software
shal |l be provided in executable object code on nedia
appropriate to a PC and shall support installation, data
recovery, configuration generation, and
program configuration/data backup functions froma PC over a
direct serial, or nodem connection. The backup function shal
support both archival and restoration of all necessary files
and data. necessary to record a system operati onal baseline
and to restore the systemto that baseline. Restoration of the
backup baseline shall be sufficient to run the systemnormally
wi t hout change.

The system shall recover froma power failure
automatically within 30 m nutes of reapplication of power,
with no human intervention required, and shall restore full
operation using the nost recent configuration settings. Any
external software required for the GW s or DCOM s operation
and mai ntenance shall be supplied with the system and shal
execute under Wndows 95 or later. All software shall be
supplied with |icenses appropriate to allow the Governnment
w thout restriction to reproduce, distribute and use unlimted
copies within NWs for use with this program

The GVA operating software shall be field upgradeable
wi t hout having to renove/repl ace storage devices.

3.5.2 Algorithmns

The enbedded software shall inplenent the data processing
al gorithns as defined in Appendices A, B and C of this
docurment and shall provide for storage and archive of raw,
processed and reported sensor data.

3.5.3 Security

The system shall provide access protection for all nmodem
di al -in connecti ons.
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3.6 Hardware Requirenents
3.6.1 Cock

The GVA and the DCOM shall have an internal clock
accurate to +/- 2 m n/ nonth.

3.6.2 Cables

The GVA and the DCOM shall be delivered with all power,
groundi ng, and signal cables as part of the unit.

3.6.3 Connectors

Each cable supplied with the GVA and the DCOM shall have
connectors on both ends. All outdoor cable connectors shall
include a strain relief, a seal for the mating surfaces and a
seal for the wire entry area.

The external chassis connectors on the GVA and t he DCOM
shal | be seal ed, or water-blocked or shall use a
W re-to-connector-body gl and, nmenbrane or potting. The
chassi s connectors shall be corrosion conpatible with the
encl osure surface to which it is mounted. All spare
connectors and test connectors shall be provided with noisture
resi stant dust covers.

3.6.4 Design and Construction

The GVA and the DCOM shall be | abel ed, identifying
conformance to Federal Conmmuni cations Conm ssion (FCC) Part
15, Radi o Frequency Devices, and Part 68, Connection of
Term nal Equi pment to the Tel ephone Network, rules and
regul ati ons as applicabl e.

The GWA's and the DCOM s design and construction shal
prevent incorrect insertion by keying circuit cards/nodul es,
and use restraining devices for plug-in circuit cards/nodul es.
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The GW' s and the DCOM s encl osures shall be made
entirely of suitable corrosion resistant materials that wll
permt storage and use in the natural weather conditions of an
out door environment and be able to wi thstand routine exposure
to accidental spills, seacoast or salt-laden humd
envi ronnments, sunlight and extreme tenperatures w thout danage
fromcorrosion, the environment or deterioration of materi al
with age. The GVA and the DCOM shall use encl osures made of a
mat eri al that shall be resistant to corrosion, constructed
with fasteners and hardware that do not corrode and are
conpatible with the base material of the enclosures. The
encl osures shall seal and protect conponents from i ntrusion,
damage or functional degradation by animals, birds, and
insects. Penetrations shall be on the bottom of the outdoor
encl osures. All external steel parts including poles shall be
304 grade or better stainless steel nmounting hardware,
encl osures and exposed hardware (unl ess otherw se specified).

Al'l painted itens shall use a finish inpervious to the
envi ronnment, including the effects of solar radiation, and
shall be resistant to chipping, flaking, or chal king when
bei ng handl ed or transported. Prior to painting, any alum num
surface shall be chemcally treated (iridited).

System el ectronics shall be protected fromtransients and
power variations as necessary to neet the requirenments of
section 4.1 of this specification.

System desi gn and construction shall include provision
for grounding the shields on either end of the cables, provide
shi el d groundi ng for connections to the power |ine ground
wi res, and configure power and signal returns to permt
si ngl e- poi nt groundi ng.
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3.6.5 Workmanship

The GVWA' s and the DCOM s assenmbly and wor kmanshi p shal
be acconplished in such manner so as to avoid damagi ng the
hardware or the mounting surface. Assenbl ed equi pnment shall be
free of spattered, or excess solder, weld netal; nmetal chips
and nmol d rel ease agents or any other foreign material which
m ght detract fromthe intended operation, function, or
appearance of the equi pnent, including any particles that
coul d | oosen or beconme dislodged during normal equipnment life
expectancy. All corrosive material or agents shall be renpved,
and parts and assenblies cleaned before installation into the
equi pnent .

The GVWA' s and the DCOM s assenmbly and wor knmanshi p shal
show no evidence of cross-threading, nutilation, or hazardous
burrs on screws, nuts and bolts. All screwtype fasteners
shall be firmy secured so that no relative novenent is
possi bl e between the attached parts.

Bearing assenblies shall be clean and free of rust,
di scol oration, and inperfections on all ground, honed, or
| apped surfaces, and all contacting surfaces shall be free of
t ool marks, gouge marks, nicks, or other surface-type defects.
Any detrinental interference, binding, or galling shall be
identified and corrected.

VWher ever practicable any insulated wire running between
equi pnents shall be formed into cable bundles or ducts. Wres
and cabl es shall be positioned or protected to avoid contact
with rough or irregular surfaces, and sharp edges or
interference with nechani cal operations that nay lead to
damage. Cable lacing shall be neat in appearance and applied
firmy, yet not with excessive pressure which could cut into
wire insulation. Wres and cables subject to flexing shall be
restrained with anchors and protection to prevent abrasion.
Wre | ayout shall elimnate burrs, abrading, or pinch marks in
the insulation that could cause short circuits or | eakage.
Wres shall be continuous between two termnals. Wre splices
shal | not be acceptable.

Shi el ding on wires and cables shall be termnated in a
manner that will prevent contacting or shorting of exposed
current-carrying parts, and secure the ends of the shielding
or braid against fraying.
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3.6.6 Power and G ounding

The GVA and the DCOM shall be installed in accordance
with NFPA 70 for all Alternating Current conmmercial power
i nputs.

The GVA and the DCOM shall have an external safety ground
stud to serve as the common tie point for static and safety
groundi ng, and shall be designed and constructed to ensure
that all external parts, surfaces, and shields are at ground
potential at all times during nornmal operation.

The GVA and the DCOM shall be constructed so that any
external or interconnecting cable, where a ground is part of
the circuit, carries a ground wire in the cable, term nated
at both ends in the same manner as the other conductors.
Shields shall be term nated at one end only, as appropriate
to maintain shielding effectiveness.

Except with coaxial cables, the GVA and the DCOM shal
not use the shield for a current-carrying ground connecti on,
and shall not use ground connections to shields, hinges, and
ot her mechanical parts to conplete electrical circuits.

The GVA and the DCOM shall have ground connections to an
el ectrically conductive chassis or frame nechanically secured
by soldering to a spot-welded termnal lug or to a portion of
the chassis or frame that has been fornmed into a sol dering
lug, or by use of a term nal on the ground wire and then
securing the termnal by a screw, nut, and | ock washer

The GVA and the DCOM shall have the netal around the
ground | ug screw hole plated or tinned to provide a corrosion
resi stant connection, when the chassis or frane is mde of
steel, or have the netal around the ground |lug screw or bolt
covered with a corrosion resistant surface film (resistance
t hrough the filmshall not be nore than 0.002 ohm) when
al um num or alum num al |l oys are used

The GVA and the DCOM shall use a point on the
electrically conductive chassis or equipnment frane to serve as
the comon tie point for static and safety grounding. The path
fromthe tie point to ground shall: Be continuous and
per manent, have anple carrying capacity to safely conduct any
fault currents that may be inposed upon it, have inpedance
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sufficiently lowto |limt the potential above ground and to
facilitate operation of the over- current device in the
circuits, and have sufficient nmechanical strength to mnim ze
the possibility of ground di sconnecti on.

3.6.7 Electrical Connectors Assenbly

The GVA and the DCOM s el ectrical connectors shall be
assenmbled with tooling as specified by the connector
manuf acturer. However, tooling as recommended by the contact
or tooling manufacturer may be used provided that the finished
el ectrical connection neets all of the perfornmance
requi renments of the contact and connector specification.

3.6.8 Mbisture Pockets

The GVA and the DCOM shall be designed and constructed
such that pockets, wells, traps, and the like in which water
or condensate could collect when the equipnment is in nornal
positions are avoided. Were noisture collection is
unavoi dabl e and that portion of the equipment is not seal ed,
the GVA and the DCOM shall have drains for renoval of npoisture
to the outside.

The GVA and the DCOM shall not use desiccants or
moi st ur e- absorbent materials within noisture pockets, but nmay
use desiccants to renove trace |levels of npisture in elenents
of the equi pnment which are seal ed agai nst the environnment.

3.6.9 Transient and Lightning Protection

The GVA and the DCOM shall be protected agai nst damage or
operational interruptions due to lightning-induced surge on
all sensor input lines, sensor supply lines, incom ng power
and communi cations lines to the limts specified in paragraph
4.1, Table 4.1-4 POAER AND SI GNAL LINE LIMTS.

3.6.10 Electrostatic Discharge Requirenment (ESD)

The GVA and the DCOM shall not require special ESD
handl i ng requi renments when all covers and doors are in place,
and shall have appropriate ESD warning | abels affixed to the
outside of the unit, easily visible to maintenance personnel,
should the unit use ESD sensitive conponents in the design and
construction.
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4.0 ENVI RONMENTAL REQUI REMENTS

The GVA equi pnment shall operate when nounted in an
unshel t ered/ exposed | ocation, over the whole range of
envi ronnmental conditions experienced in any location in the
United States and its territories, and shall neet the
conditions defined in this section, outdoor environnment.
The DCOM shall neet the sanme requirenents as the GVA,
except that rain and freezing rain requirenment shall not

apply.
4.1 Operational Environment

The GVA shall be designed to operate in the outdoor
envi ronnment 24-hours-a-day, 365-days-a-year.

The equi pnent shall be sufficiently rugged such that
conditions incident to normal shipping over |ong distances
involving air and surface transport, installation, use and
service shall not affect serviceability, accuracy or
stability.

The nost severe operating environmental paranmeter shal

prevail in determ ning equi pnent specifications. Tables 4.1-1
t hrough 4.1-4 lists the range of required outdoor,
transportation, storage, power and signal |ine environment

[imts under which the system shall operate accurately and

wi thstand wi thout danmage. These |limts have been taken from
the NWS Standard Environmental Criteria and Test Procedures
(Ws- STD-2) and the NWS Transient Susceptibility Standard (EHB
3-11A).

The equi pnment shall operate wi thout degradation of
reported data and shall neet all requirements of this
specification when installed in any conbi nati on of the
foll owi ng environnments:

a. Tenperature Extremes - exposure to the range of
tenperatures defined in Table 4.1-1 of this

document . Tenperatures nmay be sustained for an

ext ended durati on, at the high and | ow extrene operating

t enper at ur es. Tenperature instability can continuously

subj ect the unit to tenperature shock.

b. Sol ar Insolation - exposure to heat build-up from sol ar
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or

radi ation levels as defined in Table 4.1-1 of this
docunent. Exposure to severe bright sunlight for 10
nor e hours- per-day.

C. Dust/ Pol l en - conti nuous exposure to wind driven
respirable

year.

pol l en and dust as defined in Table 4.1-1 of this
document for a m ninum of 100 conti nuous days- per-

d. Salt/ Fog - exposure to severe nmarine environment
cont ai ni ng

e. Rai n

the maxi mum salt solution as defined in Table 4.1-1
of this docunent. This exposure can be continuous

for 365-days-per-year, or can be interspersed with

periods of varying hum dity and tenperature.

- exposure to continuous rain intensities as defined
in Table 4.1-1 of this docunent. Rain may be in the
form of continuous wi nd-driven rain.

f. Freezing Rain - exposure to severe ice accretion as
defi ned
in Table 4.1-1 of this docunent. |Ice and frost

bui |l d-up may be extensive and may be
near - conti nuous.

g. W nd - exposure to severe wi nds and gust as defined in

Table 4.1-1 of this docunent.
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Table 4.1-1 ENVI RONMENTAL LIM TS
Envi r onment al Oper at i onal Wt hst andi ng Test
Condi tion Test Limt Test Limt Procedure
H gh Tenperature 50C 60C 1
Low Tenperature -60C -70C 2
Tenperature 20C/ -50C 20C/ - 62C 3
Shock 30C +50C 30C/ +55C
Tenperature 400 5CAR0%RH sane as op 4
Cycling 10C - 18C@0%=H
Hum dity 35C@49%RH to 45C@5%H to 5
(non- condensi ng) 30C@AL00YRH 35C@ 009+
Wnd (Steady) to 30 kts to 73 kts 6
Wnd (Cust) to 46 kts to 125 kts 6
Rai n to 7.5cn hr to 12.5cm hr 7

with 30 kts w nd with 73 kts wind
Freezing rain ice accretion to ice accretion to 8

2.5cmwith 7.5cmwith

20 kts wind 35 kts wind

rate: 1.3cnihr
Dust 176 ng/ cu. neter same as op 9

with 3-5 kt wind

@0C, <259%RH

100 micron particles
I nsol ati on heat buil d-up heat buil d-up 10
( Sunshi ne) when exposed to when exposed to

968 watts/sq. neter 1118 watts/sq. neter
@50C @55C

Low Pressure to 596 hPa 180.5 hPa 11

1. Referenced test procedures above are sections contained in the docunent
Ws- STD-2; "NWS Standard Environment al

Criteria and Test Procedures”
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Tabl e 4.1-2 TRANSPORTATI ON/ STORAGE ENVI RONMENT LIM TS
Envi r onment al Envi ronmental Linit Test
Condi ti on [Item(s) Packaged in Procedure
Shi ppi ng Cont ai ner s]
Hi gh Tenperature 60C 1
Low Tenperature -65C 2
Hum dity to 100% RH @ 29C 5
non- condensi ng
Rai n to 7.5cmhr. with 30 kts w nd 7
Low Pressure 180.5 hPa (12190 neters) 11
(altitude)
Vi bration Transit via connon carrier, 12
unrestrai ned cargo
3-5 Hz, 1g acceleration,
1" displacenent, 30 m nute
each face
Handl i ng Transit Shock, to 54.3cm 13
drop, See Table 4.1-3
"Height OF Drop Limts”
1. Ref erenced test procedures above are contained in the
docurment "NWS Standard Environnental Criteria and Test
Procedures," WS- STD- 2.
Table 4.1-3 HEIGHT OF DROP LIMTS
Di mensi ons of any Free-fall height of
Gross wei ght edge, height, or drop on corners or
not exceedi ng di ameter not exceeding edges, or flat
faces
Ki | ogr anms Centinmeters Centinmeters
25 94. 6 54. 3
50 128. 2 39.6
75 152. 4 34.0

100 160. 7 29.1



NWS Spec. No. D111-4A1-SD001

Page 37

Table 4.1-4 POAER AND SI GNAL LINE LIMTS

Envi r onment al Oper at i onal Wt hst andi ng Test

Condi tion Test Limt Test Limt Procedur e
AC Power Line
vari ati ons

a) Vol tage 115 VAC +/-10% 115 VAC +/-20% Contr act or

(change in 2 sec (change in 2 sec. devel oped

between limts
over 3 hr period)

b) Frequency 60 Hz +/-3.0 Hz
(change in 2 sec
between limts
over 3 hr period)

Power power |oss any |ength
interruptions operation returns
to normal afterwards

El ectrostatic Non-control | ed

di scharge environnent with
15,000 volts
Test Level | with

acceptance criteria
*Para. 3.3 (a).

No upset.
Power and signa
line transients
a) Power line Test Level | with

acceptance criteria
* Para. 3.3 (a)
No upset.

b) Signal line Cross tal k and
l'ightning tests
Test Level | with
acceptance criteria
*Para. 3.3 (a).
No upset.

bet ween any | eve
over 3 hr period)

60 Hz +/-5.0 Hz

(change in 2 sec.
bet ween any | eve
over 3 hr period)

Sarme as operationa

Sarme as operationa

Sarme as operationa

Sarme as operationa

* NWS Transient Susceptibility Standard, May 1978

procedures

Cont r act or
devel oped
procedures

Cont r act or
devel oped
procedures

*Par a.
4.4.2

*Par a.
4.2

*Par a.
4.3
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5.0 LOGd STICS
5.1 Maintainability

A primary requirenment of the systemw || be high
avai lability and accuracy of reported dat a.

5.1.1 Mean Tine to Repair (MITR)

The GVA and DCOM shall have a denonstrated MITR which is
| ess than 30 m nutes at a 95% confi dence | evel. The MITR shal
include the time required to fault detect, fault isolate,
renove and replace the failed | owest repairable unit (LRU) and
perform a checkout and any necessary calibration of the
subsystemto return the equi pnent to operation.

5.1.2 Calibration and Preventi ve Mii ntenance

Preventive mai ntenance and calibration shall not be
required nore frequently than once every 180 days to maintain
operation such that the specification and calibration
requirenents are net. This specifically includes maintenance
needed to clean or service sensor probes, optics, orifices, or
any el enent of the system

5.1.3 Spare Parts Availability

The contractor shall maintain spare parts availability
for twelve years after acceptance of the production units.
The spare parts availability inplies that the contractor wil
continue to produce or provide functionally identical
repl acenent parts which will be conpatible with the units. In
the event that part obsol escence is identified for which there
is no viable alternate part, the contractor shall provide a 6-
nonth witten notice to the Governnent to allow a lifetine
purchase of parts should the Governnent choose to do so. The
repl acenent parts shall neet or exceed the origina
speci fication.

5.2 Reliability
5.2.1 Operational Availability Requirenents

The GVA and DCOM shall have a denonstrated operational
data availability of 99.5% with a |ogistical delay tinme of 48
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hours for arrival of a technician. The reported data shall be
classified as correct when the reported information is within
the accuracy and resolution required by this specification.

For purposes of denonstrating operational availability, no
outage time will be ascribed to errors caused by routine
schedul ed mai nt enance activities, provided that it is required
no nore frequently than the preventive nai ntenance interval
specified in this specification.

5.2.2 Mean Tine Between Failure (MIBF)

The units shall have a denonstrated hardware MIBF in
excess of 10,000 hours while operating in the nost severe
ground-fi xed environment as described in sections 4.0 and
fol | ow ng.

5.2.3 Reliability Prediction

For those elenments of the system which do not have
reliability specifications derived fromactual operation in
the field, the Contractor shall develop a reliability
prediction. This prediction shall be based upon the data in
M L- HDBK- 217 and shall assune an anbi ent tenperature condition
of 40 degrees Cel si us.

6.0 DOCUMENTATI ON
6.1 General Requirenents for Technical Manuals

Techni cal manual (s) which support the operation,
mai nt enance and di agnosis to the LRU |l evel of the units and
whi ch provide the information specified in the follow ng
subpar agraphs shall be provided. The manual (s) shall also
contain all necessary warnings, cautions or notes to avoid
personal injury or damage to the equi pnment.

6.1.1 Introduction

The manual (s) shall contain line illustrations which
clearly identify all LRUs within the units.

6.1.2 Installation
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The manual (s) shall contain line illustrations which
clearly illustrate how to properly install the GVA and the
DCOM A step-by-step procedure shall be provided which
specifies how to renove each unit fromits shipping cartons
and how to properly install them including calibration if
requi red. Mounting hardware and torque specifications,
conputer interface requirenents and power requirenments shal
al so be provided.

6.1.3 Operation

The manual (s) shall contain step-by-step operation and
configuration procedures. These procedures shall contain, but
are not limted to, power on/off, normal operation and
di agnosti c procedures. The manual (s) shall also contain
detailed informati on on nmai ntenance interface requirenents,
including initialization, conmmands, responses and formts.

6.1.4 Theory of Operation

The manual (s) shall contain basic bl ock diagranms and
detail ed block diagramtheory for all major functions of the
units, including power distribution. The functional diagrans
shal | provide enough information for the user to make
el ectrical connections between assenblies, chassis, bays,
units, and systems during installation, assenbly/di sassenbly,
nmodi fi cation, or service. Functional draw ngs should be
suppl enmented with interconnection diagrans, wire data |ists,
and schematics to neet this requirenent.

6.1.5 I nbedded Al gorithns

The manual (s) shall also contain a detail ed description
of any inbedded processing algorithm

6.1.6 Mintenance

The manual (s) shall contain all preventive and
corrective mai ntenance procedures required for field-Ievel
mai nt enance of the units. This information shall consist of a
preventive mai ntenance schedule along with detail ed procedures
whi ch expl ain each preventive maintenance task. All itens
required for preventive maintenance shall be |isted stating
t he part number and manufacturers. The corrective mai ntenance
procedures can be automatic or manual but nust isolate
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failures to the LRU. Detailed calibration procedures shall be
provi ded as required. Step-by-step renoval and installation
procedures shall be provided for all LRUs.

6.1.7 Parts List

The manual (s) shall contain a parts |list of all LRUs
within the units. This list shall include: Item Name, Agency
St ock Nunber (ASN), Federal Manufacturer's Code, and
Contractor's Part Nunber.

6.1.8 Draw ngs

The manual (s) shall contain, in bound form all oversized

drawi ngs: i.e., loose drawings are not acceptable. These
drawi ngs shall include interconnect diagrams with connector

i nformation, functional block and signal flow diagranms, and
physical to logical (i.e., external P5-pin3 = internal anal og

vol t age channel 6A) diagrans. The draw ngs shall focus on
hook-up and configuration, and on troubl e-shooting and repair
at the LRU | evel.

7.0 WARRANTY

Each unit, stored in the Contractor-provided shipping
container, will be installed within 12 nonths from acceptance
by the Governnent. The Contractor shall warrant the hardware
and software for one year (twelve nonths) after equi pnent
install ation.

7.1 Repairable Parts

Shoul d any defect occur during the warranty period, the
def ective part or instrunent shall be repaired or replaced
wi t hout cost to the Governnent. The Contractor shall be
responsi ble for all transportation and packagi ng charges for
all warranty repairs to/fromthe NWS National Logistics Supply
Center (NLSC), in Kansas City, MO

8.0 UNIT | DENTI FI CATI ON

The Contractor shall identify each LRU with a per manent
namepl ate, | abel, or markings, containing the follow ng
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equi val ent information: manufacturer’s nanme or synbol,

manuf acturer’s nodel nunber, part nunmber, revision nunber, and
serial number. To support Government |ogistical operations,
the follow ng definitions apply:

- manufacturer’s nanme or synmbol - a name or synbol that
identifies a source of a replacenent item

- manufacturer’s nodel number - a name or nunber that
identifies the itemto a generic class or group of
sim |l ar itens.

- part nunber - a specific nanme/nunber that identifies

this itemand its functionality as distinct from al
ot her simlar, but slightly different, itens. This number
shal | be the nunmber used to order an exact repl acenent.

- revision nunber - a nunber that identifies the revision
of the item Any change to the itemin its manufacture,
progranm ng, or function, shall require a new revision
nunber. The revision nunber/informtion my be a part or

sub-part of the part or serial nunmber and shall be
identified to the Governnent.

- serial nunber - a nunber that identifies one and only
one unit of all simlar nodel/part/revision nunbered units.

8.1 Agency Stock Nunmber Assignnment and Marking

Each LRU will be assigned an Agency Stock Nunber (ASN) by
the NWs. The Contractor shall identify each unit with a
per manent nanepl ate, |abel, or markings, containing the
assigned ASN. The ASN shall be visible on the exterior of an
i ndi vidual unit wi thout having to open or disassenble anything
on that unit. On LRUs that are installed within other units,
t he ASN shall be readable on the installed LRU when the LRU
i's viewable.
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APPENDI X A
A.1l Precipitation Algorithm

The val ue obtained fromthe sensor shall be processed to
represent inches of liquid water with 0.01 inch resol ution.

The text algorithm description is presented for gui dance
in devel oping NWS desired reported data from sensor
measurenents. The text algorithm defines the actions,
processes and outputs that NWS considers inportant. The NWS
recogni zes that equi pment may use system processes and
structures that do not I end thenselves to exact inplenentation
of the text algorithmdescription. Data |abels are used in
t he description below to enhance understandi ng and are not
required as part of the data in the inplenmentation.

- Every 10 sec (or faster) obtain a neasurenent fromthe
sensor. Place the value in intermedi ate storage. Update the
di spl ayed "Current" report on the |ocal display.

- Each m nute, at the top of the mnute, conpute the
average one mnute weight (P1m. Tine and date stanp P1m and
pl ace into internmedi ate storage. If a data request for the
"Current" report is made froma renmote user (via nodem or
port), use the last Plm

- Each quarter hour, starting at the top of the hour,
average the last 5 Plms, archive the value with a date and
time stanp into internal nmenory, as P15m

- Each 24 hours, at the hour entered by the technician as
"Time of Observation, Precipitation", at the top of that hour,
archive the current P15mvalue with a date and tinme stanp into
internal nmenory, as P24h. Calculate the difference between
the current P24h and the | ast P24h and archive the difference
value with a date and tinme stanp into internal nenory, as
P24d. Display P24d for the observer, if requested.

| f no hour has been entered by the technician for "Tine
Of CObservation, Precipitation” use 12 m dnight, LST as a
defaul t.
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A.2 Variable Definitions

Plm = Wei ght of precipitation in the gauge at tinme of
measur enent, one-nminute interval, averaged val ue

P15m = Wei ght of precipitation in the gauge at tinme of
measurenment, 15-m nute interval, 5 mnute averaged
val ue

P24h = Wei ght of precipitation in the gauge at end of

identified 24 hour period, 15 mnute interval, 5 mnute
aver aged val ue
P24d = Difference in Weight of precipitation in the gauge
at begi nning and end of identified 24 hour period
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APPENDI X B
B.1 Anbient Tenperature Al gorithm

The val ue obtained fromthe sensor shall be processed to
represent degrees Celsius with 0.05 degree Cel sius resol ution.

The text algorithm description is presented for gui dance
in devel oping NWS desired reported data from sensor
measurenents. The text algorithm defines the actions,
processes and outputs that NWS considers inportant. NWS
recogni zes that equi pment may use system processes and
structures that do not I end thenselves to exact inplenentation
of the text algorithmdescription. Data |abels are used in
t he description below to enhance understandi ng and are not
required as part of the stored data in the inplenmentation.

- Every 10 sec (or faster) obtain a nmeasurement fromthe
sensor. Place the value in intermedi ate storage. Update the
di spl ayed "Current" report on the |ocal display.

- Each mnute, at the top of the mnute, conpute the average
one- mnute tenperature (T1m . Time and date stamp T1lm and
pl ace into internmedi ate storage. If a data request for the
"Current" report is made froma renmote user (via nodem or
port), use the last Tim

- Each hour, at the top of the hour, exanm ne the Tlns for the
| ast hour, and:

1. Find the highest tenperature, archive the value with
its date and time stanp into internal nmenory, as Thnmax.

2. Find the | owest tenperature, archive the value with
its date and time stanmp into internal nmenory, as Thm n.

3. Archive the last TImwith its date and tine stanp into
i nternal nmenory, as Th.

- Each 24 hours, at the hour entered by the technician as
"Time of QObservation, Tenp", at the top of that hour, exam ne
the | ast 24 hours of data and:



NWS Spec. No. D111-4A1-SD001
Page 46

1. Find the highest tenperature fromthe Thmaxs, archive
the value with its date and tinme stanp into internal nenory,
as Tdmax.

2. Find the I owest tenperature fromthe Thm ns, archive the
value with its date and tine stanp into internal nenory, as
Tdm n.

I f no hour has been entered by the technician for "Tine
Of Observation, Tenp" use 12 m dnight, LST, as a default.

B.2 Variable Definitions

Tlm Ambi ent tenperature one-m nute average value from
t he Tenperature Sensor

Th = Ambi ent tenperature one-m nute average val ue at the
top of the hour

Thm n= M ni mum T1lm during the nost recent one-hour period
Thmax= Maxi mum T1lm during the nost recent one-hour period
Tdm n= M ni mum T1lm during the designated 24-hour period

TDmax= Maxi mum T1lm during the designated 24-hour period
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APPENDI X C

This section defines the format and structure of commands
and data when accessed through the serial port or nodem

C.1 Report Format

The polling conmand strings shall be defined in the
technical manuals. At least three distinct polling nmessages
shal | be supported - one for neteorol ogical data, one for the
hi storical record of nmeteorol ogical data, and one for
configuration data. Data and mai ntenance polling command
strings shall only require ASCI|I characters that can be
entered on a PC keyboard.

Qut put units shall be selectable by the technician under
setup of the unit.

VWhen polled for meteorol ogi cal data, send the npbst recent
archive fromall sensors in the current system configuration
via the polled port using comm separated value (CSV), in a
general, fixed, format that includes: station identification
and I D in a header, followed by value, date and tine tag for
each | ogged paraneter.

When polled for the historical record of meteorol ogical
data, send the nost recent archive fromall sensors first,
foll owed by the successively ol der data, via the polled port
using CSV format in a general, fixed, format that includes:
station identification and ID in a header, foll owed by val ue,
date and time tag for each | ogged paraneter.

When polled for configuration data, send the GVA and DCOM
configuration data to the polling conputer in CSV formt and
include: the site ID; the unit serial nunber; the identity of
each sensor, its serial nunmber and sensor status codes; and
the identity of any intelligent LRUs, the LRU serial nunber
and any status codes. A highly desirable feature would be to
date/tinme tag a record of any change in configuration or
sensor/system status in a downl oadabl e systemlog file.

Default unit selection for the polled string values are
defined in section 3.5, unless otherw se selected. Archived
data shall be stored in default units. All data shall be
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formatted and transmtted as an ASCII string. The exact
format of the nessage, as well as the nmethod to ensure data
integrity (checksum parity, answer back, etc), shall be
docunented in the technical manual s.

Acr onyns

Nat i onal Weat her Service (NW5) 5
Fi scher and Porter/Belfort (F&P) 5
Weat her Service Operations Manual (WSOM 5
National Fire Protection Association (NFPA) 6
gauge nodi fication assenbly (GVA) 8
di spl ay and conmuni cati on (DCOM units 8

preci pitation sensor (PS) 10
volt-ohmnmul ti meter (VOV 11
Max/ M n Tenperature System ( MMIS) 12
root nmean square error (rnse) 12
Removabl e Data Medi a ( RDM 15
built-in self-tests (BIT) 20
Read Only Menory (ROM 21
Federal Communi cations Conmm ssion (FCC) 23
El ectrostatic Di scharge Requirenment (ESD) 27
Mean Time to Repair (MITR) 32
Mean Ti me Between Fail ure (MIBF) 33
Agency Stock Nunber (ASN) 34
Nati onal Logistics Supply Center (NLSC) 35

conma separated val ue (CSV) 41



